In a retrospective morphological and microbiological study, 39 of 55 cases of bovine fibrinous pneumonia were diagnosed as fibrinous pleuropneumonia. Twenty-nine of these 39 (74%) were associatcd with Pasteurella hemolytica, but only two cases ( 5 % ) with P. multocida. In contrast, of the 16 cases classified as fibrinous bronchopneumonia. one (6%) was associated with P. hemolytica, and nine ( 5 6 % ) with P. multocida.
Materials and Methods
All cases (1 35 ) diagnosed as fibrinous pneumonia, fibrinous bronchopneumonia, pasteurellosis or "shipping fever" by the departments of veterinary pathology and microbiology during the calendar years 1975 and 1976 were reviewed. A causative diagnosis was established by detailed microbiological and histological studies in 55 cases. In the remaining cases either microbiological cultures were not done or histological slides were not available for review. Histological sections were prepared routinely. Sections were fixed in formalin, embedded in paraffin, sectioned at 6 micrometers and stained with hematoxylin and eosin (HE). In most cases, cranial and caudal lung lobe sections were available for study.
Microbiological methods for identification of Pasteurella are summarized in 
Results
There were two types of pneumonia: fibrinous pleuropneumonia and bronchopneumonia with fibrin in alveoli and bronchi.
Cattle with fibrinous pleuropneumonia had grossly bilateral fibrinous pleuritis with either removable sheets of fibrin or firmly attached strands and networks of fibrin on the visceral and parietal surfaces. A third of the lungs dorsal to a horizontal plane passing through the thoracic inlet looked normal, whereas the lower two thirds (cranial, intermediate and ventral parts of the caudal lobes) were enlarged, firm, heavy and of flesh-like consistency ( fig. 1 ). In these ventral areas, lobules were either red, grey or black. On cross sections through such altered lobules, airless lobules were alternately either dark-red or grey-white. Yellow fibrin in interstitial septa separated such lobules. Bronchi were hyperemic and partly filled with blood, pus and mucus. Longitudinal and cross sections through the caudal lobes showed varying numbers of consolidated lobules in the dorsal parts close to the major bronchi. These lobules diminished in number and size towards t h e periphery. were at the edge of necrotic areas. Less obvious collections of these cells were found around small blood vessels in the thrombosed interstitial tissue. Most bronchi and bronchioli in lobules surrounded by thrombosed lymphatic vessels in the interstitium showed little or no inflammatory changes in the mucosa, but neutrophils, cellular debris and sometimes fibrin frequently were seen in the lumina. Many blood vessels, both arterial and venous, as well as septa1 capillaries, contained homogeneous blood clots. The dark cells appeared either as round, large macrophages with pale eosinophilic cytoplasm, or as fusiform cells packed into alveolar spaces and alveolar ducts ( fig. 5 ) .
Comparison of histological preparations of cranial and caudal lobes showed important differences between these two areas. Cranial lobes in numerous cases had features of chronic bronchopneumonia, whereas the caudal lobe sections had all the lesions described above.
According to the criteria mentioned earlier, 39 cases were classified as fibrinous pleuropneumonia.
Cattle with bronchopneumonia macroscopically had lungs with the ventral parts consolidated and a small amount of fibrin on pleural surfaces ( fig. 6) . Cross sections of consolidated lobes showed mostly dark red lobules, with small greywhite foci of alveolar size in place of air filled spaces. Fibrin in interstitial septa was not prominent, if present at all. Bronchi contained copious amounts of purulent pasty material, especially obvious when pressure was applied to the adjacent parenchyma.
On low power microscopic examination, the lesions resembled those of a multifocal inflammatory process; few or many alveoli near bronchi and bronchioli were filled with inflammatory exudate ( fig. 7 ) and there was partial or total necrosis of the bronchial mucosa. Fibrin in alveoli was less prominent; inflammatory cells in alveoli were a mixture of macrophages and neutrophils ( fig. 8 ). On higher magnification bacterial colonies ( fig. 8 ) were seen in most lobules. Lymph vessels in the interstitial tissue were occluded by fibrin thrombi that were much smaller and less obvious than in the other group ( fig. 7) .
There was vascular thrombosis, especially of capillaries. Lobular necrosis did not occur, nor were macrophages lined up along thrombosed lymphatic vessels and interstitia or around necrotic areas. Sixteen cattle had bronchopneumonia with suppuration and fibrinous exudation. There was no evidence of either PI,-virus or IBR-virus infection in either group.
The microbiological findings are summarized in table 11 . In 29 of 39 cases (74%) of fibrinous pneumonia, P. hemolytica was involved, either alone or with other bacteria. In one case, P. multocida was isolated and in another P. multocida and Mycoplasma were isolated; four cases yielded no bacteria, four yielded other bacteria. Of the 16 cases with bronchopneumonia one (6%) yielded P. hemolytica, Culture of Hernophilus sornnus was attempted in sevcn and was successful in three of 5 5 aeruginosa. Enterobacter sp.
of 55 cases.
cases.
and nine (56%) yielded P. multocida. Other bacteria were isolated in one case and none in five cases.
Discussion
Our findings agree with those of others [ 5 , 161 who stated that bovine pneumonic pasteurellosis is more commonly caused by P. hemolytica and less commonly by P. multocida. Our results, however, also point to a fundamental difference as far as correlation of macroscopical, microscopical and microbiological findings are concerned. P. hemolytica seems to be capable of causing a fibrinous pleuropneumonia with extensive thrombosis of interstitial lymph vessels, marked involvement of macrophages [9] , various foci of lobular necrosis, but few pathological-anatomical signs of bronchitis and bronchiolitis. P. multocida, however, is associated with bronchopneumonia, with little fibrin exudation, some interstitial lymph vessel thrombosis, and features of suppurative bronchitis. On the basis of these findings it is questionable if combining fibrinous pneumonias of cattle under the term pasteurellosis is justified. From a diagnosti-cian's point of view, a diagnosis based on morphologic criteria as described in this paper might be helpful in cases where microbiological examination is either not possible because of submission of formalin fixed material, or because antibiotic treatment of the animal may have precluded isolation of microorganisms.
The limited information from the few cases in which culture of H . sornnus was attempted does not allow a detailed discussion on whether this agent can cause pulmonary lesions indistinguishable from those of pneumonic pasteurellosis [2] . We did not find one case of fibrinous pneumonia associated with H . sornnus alone.
The role of Mycoplasrna is similarly difficult to assess because of the limited number of isolations. In all such studies, however, agalactiae subsp. bovis was isolated. Thus, our findings are in agreement with those published earlier [ 5 , 141. The classical descriptions of contagious bovine pleuropneumonia caused by M . rnycoides [ 19, 201 are similar to those of fibrinous pneumonia as in our report, especially in the extent and type of interstitial lymphatic thrombosis with perivascular aggregations of macrophages. Some workers [ 15, 171 have concluded that the massive thrombosis of lymph vessels and the lack of early lesions in the bronchi and bronchioli may support the concept of a centripetal spread of the lesions. The disease process starts in the periphery, the interstitial septa, and proceeds towards the bronchus which represents the center of the lobule. Contrary to this centripetal spread in pleuropneumonia, pasteurellosis spreads centrifugallythe process starts in the bronchi and may or may not reach the periphery and the interstitial septa 115, 171.
It may be premature to postulate that a pathway similar to M . rnycoides should be considered for P. hernolytica infection, since it is not fully known what role Mycoplasrna, other than M . rnycoides, might play in the pathogenesis of fibrinous pneumonia. Mycoplasma have been considered very important in the development of fibrinous pneumonia [ 5 , 141. This is reason enough to designate such pneumonias as fibrinous pneumonias until further causative microbiological studies have been done. The labelling of morphological features with a causative name, pasteurellosis, as yet is unjustified.
Future research, especially the development of vaccines directed towards the prevention of this frequently occurring disease, possibly will have to deal with a variety of specific pathogens. Diagnosticians will not be able to afford an error of omission by excluding other pathogens or one particular bacterial species by using the nonspecific term pneumonic pasteurellosis . We emphasize the importance of proper selection of specimens for histological examination. Cranial lobe lesions in the fibrinous pneumonia cases frequently were obscured by subacute to chronic inflammatory processes commonly found in adolescent cattle. A study of cranial lobes only, therefore, may give misleading information and result in a diagnosis of bronchopneumonia, when in fact the major part of the pulmonary tissue is involved in an inflammatory process representative of fibrinous pneumonia. Differences in opinion as to the proper diagnosis (fibrinous pneumonia vs bronchopneumonia) may be founded on handling different specimens rather than inconsistent interpretations.
